T was only 45.32 %. Based on DNA-DNA relatedness, morphological and phenotypic data, strain T could be distinguished from the type strains of phylogenetically related species. It is therefore considered to represent a novel species of the genus Catenulispora, for which the name Catenulispora graminis sp. nov. is proposed. The type strain is BR-34 T (5KACC 15070 T 5NBRC 107755 T ).
The genus Catenulispora was created by Busti et al. (2006) to accommodate Gram-positive, aerobic organisms that formed branching hyphae, non-fragmentary vegetative mycelium and aerial hyphae that were able to septate in chains of cylindrical arthrospores. At the time of writing, the genus comprised four recognized species, namely Catenulispora acidiphila (Busti et al., 2006) , Catenulispora rubra (Tamura et al., 2007) , Catenulispora subtropica and Catenulispora yoronensis (Tamura et al., 2008) .
We have hitherto isolated large numbers of actinobacteria from various environments, including from soil samples of bamboo forest in Korea. A total of 330 isolates of actinobacteria were obtained from leaf litter, humus and rhizosphere soils of separate bamboo forests. Based on phylogenetic characterization, some of these actinobacteria were considered to represent novel species. One such strain, BR-34 T , contained LL-diaminopimelic acid (LLA2pm) and glycine, alanine and glutamic acid in the peptidoglycan, and phylogenetically appeared to belong to the genus Catenulispora. Based on phenotypic, phylogenetic and genotypic characteristics, we suggest that strain BR-34 T represents a novel species of the genus Catenulispora.
Strain BR-34
T was isolated from rhizosphere soil of bamboo (Phyllostachys nigro var. henonis) in Damyang, Korea, with inorganic salts-starch agar [International Streptomyces Project (ISP) medium 4 (Shirling & Gottlieb, 1966) ]. This medium was adjusted to pH 5.5 (HCl), followed by incubation at 28 u C for 7-10 days. A bacterial culture of the isolated strain was stored at 286 u C in the presence of 20 % (v/v) glycerol.
PCR amplification of the 16S rRNA gene and phylogenetic analysis were performed as described previously (Lee et al., 2012) . Phylogenetic trees were generated by the neighbourjoining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) algorithms by using the PHYLIP package (Felsenstein, 2005) . Sequence distances were calculated according to the F84 model (Felsenstein, 1984) . Bootstrap analysis evaluating the stability of the trees was performed by using a consensus tree based on 1000 randomly generated trees. The almost-complete 16S rRNA gene sequence of strain BR-34 T (1450 nt) was compared with those of members of 
Cellular fatty acids of strain BR-34
T grown in trypticase soy agar (Difco) for 10 days at 28 u C were prepared and separated according to the instructions for the Microbial Identification System (Microbial ID; MIDI) and were identified by using the Microbial Identification software package (MIDI, database TSBA 40, version 4.5; Sasser, 1990) . For chemotaxonomic analysis, freeze-dried cells were obtained from a culture grown in ISP 4 broth on a shaking incubator at 120 r.p.m. and 28 u C for 14 days. Identification of the diaminopimelic acid in the cell wall and analysis of whole-cell sugars were performed as described by Lechevalier & Lechevalier (1970 , 1980 and Staneck & Roberts (1974) , respectively. Polar lipids were extracted and detected according to the method of Minnikin et al. (1984) . Menaquinones were extracted as described by Collins (1985) and were separated by HPLC. The G+C content of the genomic DNA was determined by the HPLC method according to Mesbah et al. (1989) . The major cellular fatty acid was iso-C 16 : 0 (see Table S1 available in IJSEM Online). The cell-wall peptidoglycan contained LL-A2pm, and glutamine, alanine and glycine. Whole-cell hydrolysates contained predominantly xylose and arabinose. The polar lipid pattern consisted of phosphatidylinositol mannoside, phosphatidylglycerol, phosphatidylserine and three unknown phospholipids (Fig. S1 ). The predominant menaquinones were MK-9(H 6 ) (51.22 %), MK-9(H 8 ) (44.4 %) and MK-9(H 4 ) (4.37 %). The G+C content of the genomic DNA of strain BR-34 T was 72.8 mol%.
Physiological tests were prepared according to the methods approved by the ISP (Shirling & Gottlieb, 1966) . Morphological and physiological characteristics were determined as recommended by Williams et al. (1989) ; and morphological observations of spores and mycelia were conducted by scanning electron microscopy (Hitachi High-Technologies Canada). Growth at various temperatures, pH and NaCl concentrations was examined according to Lee et al. (2012) Actinospica acidiphila GE134766 T (AJ865861) by using ISP 4. Growth and biochemical tests were also carried out by using the API 20E, API 20NE, API 50CH and API ZYM commercial kits (bioMérieux). Strain BR-34 T formed a rectiflexible or straight spore chain consisting of rod-shaped spores with diameters of 0.6-1.4 mm (Fig. 2) . Strain BR-34 T grew well on yeast extract-malt extract agar (ISP 2), oatmeal agar (ISP 3), ISP 4, glycerol-asparagine agar (ISP 5) and peptone-yeast extract-iron agar (ISP 6) but did not grow on tyrosine agar (ISP 7). Strong red aerial mycelia formed on ISP 2 and ISP 3. Aerial mycelia were not formed on ISP 4-6. The substrate mycelia were strong red on ISP 2 and ISP 3, red on ISP 4 and ISP 5, and ivory on ISP 6. No diffusible pigment was detected on any of the tested media (Table 1) . Morphological observation of a 14-day-old culture of strain BR-34 T grown on ISP 4 revealed characteristics typical of the genus Catenulispora. Strain BR-34
T grew well at pH 4.0-6.0 (optimum at pH 5.5). The optimum growth temperature was 15 u C. Strain BR-34 T grew in the presence of 0-1 % (w/v) NaCl. It degraded gelatin and starch but not aesculin or salicin. Strain BR-34
T was able to utilize Dgalactose, D-fructose and D-mannitol, but not sucrose, Larabinose or gluconate as sole carbon sources (Table 2) .
To determine genomic relatedness, DNA-DNA hybridization was performed by using a modification of the method of Ezaki et al. (1989) . Strain BR-34 T exhibited relatively low levels of DNA-DNA relatedness with the type strains of C. acidiphila (45.32 %), C. yoronensis (43.89 %), C. subtropica (42.45 %) and C. rubra (38.13 %). It may be concluded from the above results that strain BR-34 T should be recognized as a representative of a novel species of the genus Catenulispora, for which we propose the name Catenulispora graminis sp. nov. Busti et al., 2006) ; 3, C. rubra Aac-30 T (Tamura et al., 2007) ; 4, C. subtropica TT 99-48 T (Tamura et al., 2008) ; 5, C. yoronensis TT N02-20 T (Tamura et al., 2008) . All strains were positive for growth on starch and negative for growth on methyl b-D-xylopyranoside. W, Weakly positive. 
